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AMERICAN NATIONAL STANDARD C57.12.40-2000 


for Secondary Network Transformers 
Subway and Vault Types (Liquid Immersed)—Requirements 


1 Scope 


1.1 This standard is intended for use as a basis for establishing the performance, interchangeability, 
and safety of the equipment covered and to assist in the proper selection of such equipment. 


1.2 This standard covers certain electrical, dimensional, and mechanical characteristics and takes 
into consideration certain safety features of three-phase, 60Hz, liquid-immersed, secondary network 
transformers with a three position grounding switch, subway and vault types, rated 2500 KVA and smaller; 
primary 34 400 volts and below; secondary 216Y/125 volts and 480Y/277 volts. 


A subway-type network transformer is one that is suitable for frequent or continuous submerged operation. 


A vault-type network transformer is one that is suitable for occasional submerged operation. 


2 Referenced and related American National Standards 


This standard is intended to be used in conjunction with the following American National Standards. 


2.1 Referenced American National Standards 


When an American National Standard referred to in this document is superseded by a revision approved 
by the American National Standards Institute, Inc., the revision shall not apply. The referenced standard 
and the specific referenced edition shall be the applicable referenced standard until the new version of the 
referenced document is incorporated by formal action or appropriate revision of the citing standard. All 
characteristics, definitions, tests, and voltage designations, except as specifically covered in this standard, 
shall be in accordance with the American National Standards listed below. 


ANSI/ASME B1.1-1989, Unified Inch Screw Threads (UN and UNR Thread Form) 


ANSIEEE C17.12.00-1993, General Requirements for Liquid-Ilmmersed Distribution, Power and 
Regulating Transformers 


ANSI/JIEEE C57.12.80-1978 (R 1992), Terminology for Power and Distribution Transformers 


ANSIJIEEE C57.12.90-1999, Liquid-ilmmersed Distribution, Power and Regulating Transformers, and 
Distribution and Power Transformer Shop-Circuit Test Guide 


ANSIJIEEE C57.91-1995, Guide for Loading Mineral Oil-lmmersed Power Transformers Up to and 
Including 100 MVA with 55°C or 65°C Winding Rise 


IEEE Standard 386, /EEE Standard for Separable Insulated Connector Systems for Power Distribution 
Systems Above 600 V. 


ANSI C57.12.32-1994, Submersible Equipment — Enclosure Integrity 


2.2 Related American National Standards 


These standards are listed here for information only and are not essential for the completion of the 
requirements of this standard. 


ANSI C57.12.70-1978 (R1993), Terminal Markings and Connections for Distribution and Power 
Transformers 


ANSI/ASME B1.20.1-1983 (R1992), Pipe Threads-General Purpose (Inch) 
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ANSI/IEEE 100-1996, Dictionary of Electrical and Electronics Terms 


3 Transformer performance requirements 
3.1 Kilovolt-ampere ratings 


Kilovolt-ampere ratings shall be as specified in Table 1. 


Table 1 — Kilovolt-ampere ratings 


The base rating as listed in Table 1 shall not exceed a 55°C average winding temperature rise above 
standard ambient. The 65°C rating is based on not exceeding a 65°C average winding temperature rise or 
an 80°C hot-spot temperature rise, as specified in ANSI/IEEE C57.12.00. The temperature rise of the 
insulating liquid shall not exceed 65°C measured near the top of the tank. 


The dual-rated transformers, as shown in Table 1, are based on utilizing an insulation system that allow 
continuous operation at a 65°C rise and 112% of the 55°C base rating. Dual-rated transformers shall also 
be capable of delivering the 55°C base kilovolt-ampere rating when operated in a 40°C average ambient 
temperature with a maximum temperature not to exceed 50°C and without exceeding an 80°C hotspot 
temperature rise. 


When required, a kVA base rating with a 65 °C average winding temperature rise can be specified. 


3.2 Voltage rating and tap ratings 


Preferred voltage ratings and taps shall be in accordance with Table 2. All taps shall be at rated kilovolt- 
amperes. 


Table 2 — Preferred ratings for subway and vault-type secondary network transformers 


nominal Transformer primary taps ratings of: 
system Note 2 Note 1 
Rating Above Below 216Y/125 480Y/277 


voltage 


2400/4160Y 4160 None None 300-1000 500-1000 
4160Y/2400 None None 300-1000 500-1000 
12 000 12 000 None 11 700/11 400/11 100/10 800 300-1000 500-2500 
12 600/ 12 300 | 11 700/11 400 ake 500-2500 
13 200 or 13 200 None 12 870/12 540/12 210/11 880 300-1000 Sas 
7620/13 200Y 13 860/13 530 | 12 870/12 540 eo 500-2500 
13 200Y/7620 | None 12 870/12 540/12 210/11 880 300-1000 esis 
13 860/13 530 | 12 870/12 540 ace 500-2500 
14 400 14 400 None 14 040/13 680/13 320/12 960 300-1000 sigh 
15 120/14 760 | 14 040/13 680 =-5 500-2500 
23 000 22 900 24 100/23 500 | 22 300/21 700 500-1000 500-2500 
34 500 27 060 29 090/28 414 | 26 383 500-1000 500-2500 
27 737 
34 500 34 400 36 200/35 300 | 33 500/32 600 500-1000 500-2500 


NOTES 
1. Kilovolt-ampere ratings separated by a dash (-) include all ratings within that range. 
2. All windings are delta-connected unless otherwise indicated. 
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3.3 Angular displacement 


The angular displacement between primary and secondary terminal voltages of three-phase transformers 
with wye-wye connections shall be 0 degrees. The angular displacement between primary and secondary 
terminal voltages of three-phase transformers with delta-wye connections shall be 30 degrees with the 
primary leading the low voltage. 

3.4 Basic lightning impulse insulation levels 


Basic lightning impulse insulation levels shall be as specified in Table 2, and the dielectric test levels shall 
be in accordance with distribution transformer levels in ANSIJEEE C57.12.00. 


NOTE—Cable terminations supplied by the user should provide suitable coordination with the transformer insulation level. 


3.5 Percent impedance 


The percent impedance on the rated voltage connection shall be as specified in Table 3. 


Table 3 — Impedance 


kVA rating Percent impedance 
300-1000 5.0 
1500-2500 7.0 


3.5.1. Impedance Tolerance 
The tolerance shall be as specified in ANSI/IEEE C57.12.00. 


3.5.2. Tolerance on impedance on a tap 


The percent departure of the actual impedance on any tap from the actual impedance at the rated voltage 
shall not be greater than the total tap voltage range expressed as a percentage of the rated voltage. 


3.6 Audible sound levels 


Transformers shall be designed so that the average sound level does not exceed the values given in 
Table 4 measured according to ANSI/IEEE C57.12.90. 


Table 4 — Audible sound levels 


Kilovolt-ampere rating Average sound level 
200 kV BIL and below (decibels) dB(A) 


4 Tests 


All tests shall be performed in accordance with ANSI/IEEE C57.12.00 and ANSI/IEEE C57.12.90. 
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5 Primary disconnect and grounding switch 
5.1 General 


The primary disconnect and grounding switch shall be a three-pole, three-position switch for disconnecting 
the primary feeder from the transformer and for connecting the incoming feeder to the ground position. 
The switch shall be housed in an enclosure welded to the end of the transformer tank. The switch 
enclosure shall consist of a switch chamber and a primary termination chamber, refer to Figure 2. 


5.2 Primary switch electrical performance requirements 


5.2.1. Continuous rating 
The 60-Hz rating of the switch shall be 200 amperes. 


5.2.2 Short-circuit rating 


In the ground position, the switch shall be capable of withstanding a short-circuit current of 15,000 
amperes rms symmetrical for 5 seconds without impairing the continuous rating or operation of the switch. 
In the closed position, it shall carry the full short-circuit duty of the transformer winding. 

5.2.3 Interrupting rating 


The disconnect and grounding switch shall have one of the two following interrupting ratings. 


5.2.3.1 No interrupting rating (dead break) 


This requires that the transformer be totally de-energized before the switch mechanism can be operated. 


5.2.3.2 Magnetizing current interrupting rating (mag-break) 


The switch shall be designed to open the primary when only magnetizing current is present. The switch 
will not operate while a load is present on the secondary. The switch shall have operational protection as 
specified in paragraph 5.2.6.1 or 5.6.2.2. The magnetizing current interrupting mechanism shall be 
designed such that, regardless of the speed at which the switch handle is moved from closed to the open 
position, no damage will occur to the main contacts of the switch. 


5.2.4 Dielectric requirements in closed position 


The switch shall, as a minimum, be designed to meet the same dielectric values of the transformer to 
which it is connected. The switch shall be connected to the transformer while dielectric tests are being 
performed on the transformer. 


5.2.5 Dielectric requirements in open position 
The dielectric strength of the switch in the open position shall be such as to permit dc 5-minute cable tests 
in the field as in Table 5: 

Table 5 — Cable test requirements 


15 kV switches 45 kV 
25 kV switches 65 kV 
34.5kV switches 85 kV 
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5.2.6 Electrical interlock 
5.2.6.1 Interlock protection when no interrupting rating is required 
An electrical interlock shall prevent movement of the switch from any position when the transformer is 
energized. 
5.2.6.2 Interlock protection when magnetizing current interruption is required 


An electrical interlock shall be provided to prevent movement of the switch operating mechanism while the 
network protector is in the closed position. This interlock will permit the switch to operate from the closed 
to the open position with the primary feeder energized and the network protector in the open position. This 
interlock shall lock when de-energized. 


A second electrical interlock shall be provided to prevent switch movement into the ground position while 
the transformer is energized. 

5.2.6.3 Interlock testing 

The electrical interlock coil shall be tested with, and shall withstand, the same 60-Hz, 1-minute dielectric 
test as the secondary winding. 

5.2.6.4 Operating values 


The interlock shall pick up and drop-out at the voltages shown in Table 6. 


Table 6 — Interlock coil requirements 


Maximum pick-up Minimum drop-out Maximum excitation 
Coil voltage voltage voltage voltage 


277 200 33 310 
5.2.6.5 Interlock assembly 
The interlock assembly shall be such that, with the locking lug or latch mechanism blocked and the coil 
energized at the voltage indicated, the functional performance of the coil will not be impaired. 
5.3 Primary switch mechanical features 


5.3.1. Primary switch and cable terminal chamber covers 


A bolted and gasketed cover shall be provided for both switch and terminal chambers. The covers shall be 
equipped with handles and guide pins. Where cemented gaskets are used, means for breaking the seal 
shall be provided. Liquid or compound for the terminal chamber is not supplied. 


5.3.1.1 Vent and level plug 

A 0.25-inch NPT opening with a pipe plug shall be provided in the terminal chamber cover at the 25°C 
liquid or compound level. 

5.3.2 Primary switch operating positions and sequence 


The three operating positions, as well as the sequence of operation, shall be open, closed, and ground. 
The switch shall be designed so that when it is moved from open to ground, or from ground to open, a 
pause is enforced in the closed position to allow time for the electrical interlock to engage if the 
transformer is energized. 


These positions shall be indicated by suitable markings located near the external operating handle and 
visible from the primary end of the transformer. 


ANSI C57.12.40-2000 

Page 6 

5.3.3 Operating handle 

The switch-operating handle shall be provided with a latch to prevent accidental movement of the switch. 
Means shall be provided for padlocking the switch in each position. 

5.4 Primary switch accessory equipment 

The accessory equipment for the primary switch shall be provided and located approximately as shown in 
Figure 2. 

5.4.1 Filling provisions 

Both the switch chamber and the terminal chamber shall be provided with 1-inch NPT female openings 
provided with pipe plugs. 

5.4.2 Air test provision 

The air test provision shall be provided for the switch chamber and shall consist of 0.5-inch NPT opening 
equipped with a 0.5-inch NPT pipe plug and shall be located above the 85°C liquid level. 

5.4.3 _Liquid-level Indicator 


A submersible type, welded-on non-gasketed type magnetic liquid-level indicator with a dial (inside bezel) 
face diameter of approximately 75 mm (3 inches) shall be provided on the switch chamber. The gauge 
shall have a dark dial face with light markings and a light indicating hand. The dial markings shall show the 
25°C level and the minimum and maximum levels. The words “Liquid Level” shall be on the dial or on a 
suitable nameplate mounted adjacent to the indicator. 

5.4.4 Drain provisions 

5.4.4.1 Primary switch chamber 


A globe type drain valve with 1-inch NPT threads shall be provided. The drain valve shall have a pipe plug 
in the outer end of the valve. A non-conducting thread sealer is required. 


5.4.4.2 Terminal chamber 
A 1-inch NPT female openings with pipe plugs shall be provided. 


5.5 Primary cable entrance 


The primary cable entrance shall be by means of one of the following methods. 


5.5.1. Wiping sleeves 


Entrance shall be by means of either three single-conductor or one three-conductor straight, tinned, 
tapered wiping sleeve or sleeves of brass, bronze, or copper that are brazed, welded, or bolted to the 
terminal chamber. Three single conductor sleeves or one three-conductor sleeve shall be provided as 
specified. Further details are found in Figure 1. 


5.5.2 Entrance fittings 


Entrance shall be by means of either three single-conductor or one three-conductor bolted-on entrance 
fittings. Three single-conductor or one three-conductor fitting shall be provided as specified. Further 
details are found in Figure 1. 


5.5.3 Bushings and bushing wells 


Entrance shall be by means of bushings or bushing wells for connection to the distribution system through 
adapters, separable insulated connectors, or both. 
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6 Construction 


6.1 General 

The transformer enclosure shall consist of a tank, radiators, a primary switch, a secondary network 
protector throat, bushing termination, and acessories as specified in this document. The primary switch is 
welded to one end of the transformer tank. The network protector throat is welded to the other end. 

6.2 Corrosion resistance 

6.2.1. Transformer enclosure 


The transformer enclosure shall be constructed of materials that provide corrosion resistance equivalent 
to not less than the thickness of copper-bearing steel shown in Table 7 (minimum copper content: 
0.20%). 


Table 7 — Minimum material thickness 


Subway type mm-(inches) Vault type mm - (inches) 
Tank wall 
Switch housing 


Auxiliary coolers 
Cover 
Tank bottom 


6.2.2 Hardware 

All external hardware, nuts, bolts, washers, etc., shall be austenitic stainless steel, silicon bronze, or the 
functional equivalent. 

6.2.3 Other materials 

All valves, fittings, pipe plugs or caps, bushings, and cable entrances shall also have corrosion resistance 
properties, as stated in 6.2.2. Any thread sealant used shall be non-conducting. 

6.2.4 Finish 

The finish shall be a dark color and conform to ANSI C57.12.32, Submersible Equipment—Enclosure 
Integrity. 

6.3 Tank 

6.3.1. General 


The transformer tank shall be of sealed construction, consisting of a welded main cover equipped with a 
handhole cover and a subbase. The completely assembled tank shall be of sufficient strength to withstand 
a pressure of 50 kPa (7 psig) without permanent deformation and 105 kPa (15 psig) without rupture. The 
completely assembled transformer shall be tested for leaks using a minimum pressure of 50 kPa (7 psig) 
above the static head of liquid for not less than 6 hours. Alternative methods for leak detection, such as 
the helium leak detector method, may also be used. 


6.3.2 Transformer with subbase 


The transformer subbase shall consist of bars parallel to the long axis of the transformer. The subbase 
shall provide a 38 mm (1.5-inch) minimum clearance from the floor to the tank bottom, with corners left 
clear for jacking. 
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6.3.3 Secondary throat 


Secondary throat (Item 10, Figure 2) shall be suitable for connecting to a network protector. A gasket shall 
be provided for use between the throat and the protector. Bushing spacing, throat dimensions, terminal 
details, and application shall be as specified in Table 8. 


Table 8 — Secondary throat details 


Secondary voltage and kVA ratings 
216Y/125 480Y/277 


300, 500 500, 750, 1000 3 
750, 1000 1500, 2000, 2500 4 


6.3.4 Handhole cover 


A handhole with a welded cover shall be provided for disconnecting the neutral or neutrals for test and for 
mounting a pressure-relief device when present. A welded cover shall be furnished. 


6.3.5 Lifting lugs 


Four lifting lugs shall be arranged to facilitate lifting the transformer with or without the network protector 
attached. The lugs shall be provided with a suitable hole for attaching a 400 mm (1.5 inch) clevis. 


6.3.6 Lifting and jacking provisions 


Lifting and jacking provisions shall be designed to provide a safety factor of 5. This safety factor is the 
ratio of the ultimate stress of the material used to the working stress. The working stress is the maximum 
combined stress developed in the lifting provisions by the static load of the completely assembled 
transformer. 


6.3.7 Secondary throat shipping guard 


A sealed sheet steel cover pan, fully flat gasketed, shall be installed over the secondary throat to prevent 
mechanical and corrosive damage to the secondary bushings, external connectors, and throat flange 
during shipment and storage outdoors. The throat cover shall be bolted securely to the flange of the 
secondary throat. The cover shall be completely enclosed to prevent entrance of air-borne chemicals or 
moisture that may corrode these external parts. The cover shall be painted. 


6.4 Accessory equipment for transformer tanks 


Accessory equipment is that equipment which shall be provided as part of the transformer. The 
approximate location of such equipment is shown in Figure 2. 


6.4.1. Tap changer 


A tap changer for de-energized operation shall be provided. Each tap changer position and the associated 
tap voltage shall be clearly identifiable by reference to nameplate information. All positions of the tap 
changer shall be operative positions. The tap changer shall be of sealed construction such that the 
integrity of the main tank seal is not compromised at any time. The tap changer shall be designed with an 
external operating means available under a protective cap on top of the main tank. An indicator shall 
clearly show the tap position when the cap is removed. 


6.4.2 Air test provision 

The air test provisions shall consist of a 0.5-inch NPT opening equipped with a 0.5-inch NPT pipe plug 
and shall be located above the 85°C liquid level. 

6.4.3. Welded-on, non-gasketed-type, magnetic liquid-level indicator 


Refer to paragraph 5.4.3 for the requirements for the liquid level indicator. 
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6.4.4 Dial-type thermometer without alarm contacts 


The diameter of the dial (inside bezel) shall be approximately 115 mm (4.5 inches). The thermometer shall 
be the direct-stem type, mounted in a closed well at a suitable level to indicate the top liquid temperature. 
The thermometer shall have a dark dial face with light markings, a light-colored indicating hand, and an 
orange-red maximum indicating hand, with provision for resetting. The dial markings shall cover the range 
from 0°C to 120°C. The words “Liquid Temperature” shall be on the dial or on a suitable nameplate 
mounted adjacent to the indicator. 


6.4.5 Combination drain and bottom filter valve 


Refer to paragraph 5.4.4.1 for the drain valve requirements. 


6.4.6 Filling plug and upper filter press connection 

The filling plug and upper filter press connection shall be located in the cover and shall consist of a 1 inch 
NPT female opening with plug. 

6.4.7. Ground pads 


Tank-grounding provisions shall consist of a copper-faced steel or stainless steel pad with two holes 
horizontally spaced on 44.5 mm (1.75 inch) centers and drilled and tapped for 0.5-inch 13-UNC thread. 
The ground pad shall be welded to the tank. The minimum thickness of the copper facing shall be 0.4 mm 
(0.015 inch). The minimum threaded depth of the holes shall be 13 mm (0.5 inch). Thread protection for 
the ground pad shall be provided. 


6.5 Dimensions 


Dimensions, including the secondary flexible connectors (without the network protector attached), shall not 
exceed those shown in Table 9. These dimensions are intended to guide the user in planning vaults 
capable of accommodating all current designs of the network transformers covered by this standard. 


1 Bushings 


7.1 Primary bushings 

7.1.1. Primary bushings between the main tank and the switch chamber 

These bushings shall be sealed to prevent the interchange of liquids between compartments. The 
insulators of the bushings shall be replaceable from the switch chamber. 

7.1.2. Primary bushings between the switch chamber and the terminal chamber 


These bushings shall be sealed to prevent interchange of liquids or compounds between compartments. 
They shall be the stud type, and the interior distance from the top of the stud to the top of the terminal 
chamber shall be as specified in Figure 1. 


7.1.3 Primary entrance 


The primary entrance to the terminal chamber when bushings or bushing wells are required for connection 
to the distribution system shall be by means of adapters or separable insulated connectors, or both. 
Reference IEEE Standard 386, /EEE Standard for Separable Insulated Connector Systems for Power 
Distribution Systems Above 600 V. 


7.2 Secondary bushings 


The secondary bushings shall be located inside the secondary throat and shall be brazed or welded to the 
tank. Bushings shall be located as indicated in Figure 2. The bushings shall be externally replaceable. 
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7.3 Terminal markings 


External primary and secondary terminal markings shall be in accordance with Figure 2. 


Table 9 


Maximum tank dimensions in millimeters (4) 


For mineral oil-filled units 
15 kV class and below 25 kV class 35 kV class 


kVA Throat Throat Throat 
300 990 1980 1070 

1220 

1400 


1450 
1575 


1780 


1910 


Notes 
(1) “L’ includes the flexible secondary bushing adapter (excludes the network protector). 
“H," is the height from floor to cover. 


) 
) Maximum height from floor to centerline of throat. 
) Transformers with other insulating liquids may require different dimensions. 


Maximum tank dimensions in Inches (4) 


For mineral oil-filled units 
15 kV class and below 25 kV class 35 kV class 
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8 Neutral termination 


8.1 Primary neutral 


Transformers having wye-connected primary windings shall have the primary neutral internally connected 
to the secondary neutral by means of a removable link. 


8.2 Secondary neutral 


A fully rated secondary neutral shall be a blade welded to the tank opposite the internal boss or, when 
specified by the user, a fully insulated bushing. The neutral termination shall comply with the requirements 
in Table 10. 


If a bushing is used, removable ground straps, sized for the short circuit rating of the transformer, shall be 
provided and connected between the neutral bushing and a ground pad. The ground pad shall have two 
0.5 -13 UNC tapped holes welded to the tank wall and located a minimum of 300 mm (12 inches) from 
the bushing center. 


Table 10 — Secondary neutral 


Secondary rating (kVA) 
216Y/125 480Y/277 Number of holes 


300, 500, 500, 750, 1000, 1500, 4 
750, 1000 2000, 2500 6 


9 Nameplate 


The namplate shall be mounted on the primary terminal chamber cover, as shown in Figure 2. The 
nameplate shall conform to the requirements of the nameplate “C” as described in ANSI/IEEE C57.12.00 
and shall be modified to include the following: 


a) type (Subway or vault) 


b) the words “Network Transformer” 

Cc) approximate volume of liquid in switch 

d) approximate volume of liquid in transformer 
e) interlock coils and connections 

f) type of primary switch 


10 Connections of transformer for shipment by the manufacturer 


The transformer shall be shipped connected for the rated high voltage. 
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25 (1") USABLE ica 
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(BA 


HE POINT OF CONNECTION OF THE 
CABLES TO THE STUD CONNECTORS 


SHALL BE DIRECTLY UNDER THE 
OF THE WIPING SLEEVES| 


95 and below 
150 
200 


270 mm 
370 mm 
470 mm 


(10.5 in) 
(14.5 in) 
(18.5 in) 


13 mm (0.5 in) 
25 mm (1.0 in) 
25 mm (1.0 in) 


Dimensions 
C (min.) 


E (min.) 


F 


115 mm (4.5 in) 
155 mm (6.0 in) 
165 mm (6.5 in) 


152 mm (4.5 in) 
152 mm (4.5 in) 
152 mm (4.5 in) 


+13 mm (0.50 in) 
+13 mm (0.50 in.) 
+13 mm (0.50 in.) 


Section reference 


Description 


Drain plug 
Filling plug 
Vent and level plug 

Primary cable entrance 

Three single-conductor wiping sleeves (brazed or welded on) 
Three single-conductor entrance fittings (bolted on) 
Separable insulated connectors (plug-in bushings or wells) 
One three-conductor wiping sleeve (brazed or welded on) 
One three-conductor entrance fitting (bolted on) 

Primary bushings 


NOTES 
Dimension “C” = “D” when wiping sleeves are used and may vary by +13 mm (0.50 inches) when wiping sleeves are not used. 
2 Allowance for connectors on incoming cable = 38 mm (1.50). 


(a) 
Chamber 


Figure 1 — Primary terminal chamber details 
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TYPICAL DIMENSIONS 


Wiping sleeve dimensions (brazed or welded on) 


Inside diameter (Min.) Taper to (Max.) Length of taper (Min.) 
1.13 in) 38 mm (1.5 in) 
57 mm (2.25 in) 


Three single-conductor wiping sleeves (item 21a 45 mm (1.75 in) 29 mm ( 
One three-conductor wiping sleeve (item 22a) 89 mm (3.5 in) 38 mm (1.5 in) 


Entrance fitting (bolted on) 
maximum base size 3 (fig. 1b) 
maximum base size 4 (fig. 1c) 


Three single-conductor entrance fittings (item 21b) 
One three-conductor entrance fitting (item 22b) 


Figure 1 — continued 
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THE COOLING PANELS SHALL 
NOT EXTEND BEYOND THE TANK 
ALL ON THE LOW VOLTAGE 
END OF THE TRANSFORMER 


Transformer tank Combination drain and bottom filler valve 
Provision for air test 
Welded-on non-gasketed type magnetic liquid-level 
indicator 
Dial-type thermometer without alarm contacts 
Filling plug and upper filter press connection 
Tap changer 
Transformer subbase 
Handhole 
Lifting lugs 
Throat 
Shipping guard 
Secondary neutral grounded to tank 
6.4.7 External grounding provision 
Figure 3 Secondary throat for mounting network protector 
Figure 4 Secondary throat for mounting network protector 
Nameplate location 
Primary terminal chamber 
Primary 4.4, Drain plug 
Terminal chamber 4. Filling plug 
Vent and level plug 
Primary cable entrance 
Primary terminal chamber details 
Primary switch chamber 
i Electrical performance requirements 
Primary 3. Operating handle 
Switch chamber A. Filling plug 
Provision for air test 
Welded-on type magnetic liquid-level indicator 
Drain valve 


Figure 2 — Location of accessories (three-position disconnecting and grounding switch) 
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